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ABSTRACT

Fracture problems with Steigmann-Ogden surface energy on the boundary are presented in
the talk. The Steigmann-Ogden surface elasticity model treats a material surface as a zero-
thickness membrane which possesses its own Lame parameters, surface tension, and bending
rigidity. Mathematically, this allows to treat elasticity problems at nanoscale within the con-
tinuum approach. In particular, a problem for a nanosized penny-shaped fracture in an infinite
homogeneous isotropic elastic medium is considered. The fracture is opened by applying an
axisymmetric normal traction to its surface. The surface energy in the Steigmann-Ogden form
is acting on the boundary of the fracture. The problem is solved by using the Boussinesq poten-
tials represented by the Hankel transforms of certain unknown functions. With the help of these
functions, the problem can be reduced to a system of two singular integro-differential equations.
The numerical solution to this system can be obtained by expanding the unknown functions
into the Fourier-Bessel series. Then the approximations of the unknown functions can be ob-
tained by solving a system of linear algebraic equations. Accuracy of the numerical procedure
is studied. Various numerical examples for different values of the surface energy parameters are
considered. Parametric studies of the dependence of the solutions on the mechanical and the ge-
ometric parameters of the system are undertaken. It is shown that the surface parameters have
a significant influence on the behavior of the material system. In particular, presence of surface
energy leads to the size-dependency of the solutions and smoother behavior of the solutions near
the tip of the crack.
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